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PERFORATED SANDING DSC 

BACKGROUND OF THE INVENTION 

0001. This invention relates to abrasive discs for use with 
orbital Sanders which are designed for use with integral 
Vacuum exhaust Systems. Orbital Sanders generate a great 
deal of dust, particularly when used on Wood, polymer 
composites or unmodified plastics or painted Surfaces. This 
dust is not only inconvenient and possibly injurious to 
health, but it also obscures the view of the surface being 
sanded and can “blind” the abrasive disc being used. Many 
manufacturers therefore Sell orbital Sanders with integral or 
readily attachable vacuum exhaust Systems design to Suck 
away the dust as it is formed. This is done by applying a 
Vacuum to the back of the Support pad to which the abrasive 
disc is attached and providing holes through the Support pad 
and the disc through which the dust can be evacuated as it 
is generated. 
0002. However there is a problem in that the pattern of 
exhaust holes in the backup pads is not Standardized Such 
that abrasive discS intended for use with, for example a 
Black & Decker Corporation orbital sander, will not fit a 
sander sold by Porter-Cable Corporation. One type has five 
exhaust holes whereas the other has eight exhaust holes. Yet 
another Sander, the Dynabrad, has six holes. This means that 
the retailer selling to the “Do It Yourself” (or DIY) market 
must keep at least three different Stocks of abrasive discs, in 
all grit sizes, if he is to be able to service the needs of all his 
customers. This consumes valuable Shelf Space which 
becomes very inconvenient as the number of DIY products 
for which replacement abrasive materials must be Stocked 
increases. 

0003. One solution to this problem is proposed in U.S. 
Pat. No. 5,810,650 which describes an abrasive disc with a 
multitude of Spaced perforations all acroSS the disc Surface. 
The disc is backed by a porous material and Swarf generated 
during grinding is Sucked through the porous backing and 
ejected at the Sides or, if a grinder with a vacuum extractor 
System is fitted, through the exhaust ports. This does how 
ever Sacrifice a good deal of effective grinding Surface and 
requires a backing with Sufficient porosity to allow passage 
of the Swarf without becoming prematurely clogged. 
0004 Another option is described in U.S. Pat. No. 5,989, 
112 which describes a disc for use with vacuum Sanders with 
the five hole or eight hole pattern of exhaust ports in the 
backing pad. In this disc there are eight holes, as appropriate 
for the eight hole vacuum Sander but Selected holes are 
enlarged to coincide also with the location of the holes in a 
five hole orbital sander device. This works very well but the 
disc needs to be located on the backup pad with care to make 
Sure the holes are in register with the holes in the backup 
pad. It is found however, that many workers value more 
highly the ability to make a disc change without even 
looking at the disc orientation on the backup pad. There is 
therefore the need for an abrasive disc for attachment to a 
backup pad fitted with exhaust ports that can be fitted 
quickly and that will not be sensitive to orientation with 
respect to the backup pad and will still be effective to 
remove Swarf from the grinding Surface. 

DESCRIPTION OF THE INVENTION 

0005 The invention provides a circular abrasive disc 
having a major abrading Surface provided with an annular 
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Zone, intermediate between the center and the circumference 
of the circular disc wherein the radial distance from the 
center of the disc to the annular Zone is from one third to one 
half of the radius of the disc and the radial distance from the 
circumference of the disc to the Zone is from one quarter to 
one third the radius of the disc, and, exclusively within the 
annular Zone, a plurality of perforations, each having a 
diameter less than one quarter the width of the annular Zone 
and being essentially uniformly Spaced in the Zone Such that 
the distance between any pair of adjacent perforations is leSS 
than twice the greatest dimension of either perforation. 
0006 Because the annular Zone is located where, (in a 
typical orbital Sander with a vacuum device drawing air 
through exhaust ports), the exhaust ports are also located, 
the perforations are effective to cooperate with the vacuum 
device to remove Swarf from the surface of the workpiece. 
Moreover there is no need to orient the disc in any specific 
manner because, given the distribution and Size of the 
perforations, with conventional SanderS having vacuum 
exhaust devices, at least two are always in register with each 
exhaust port and Several others are in close proximity. 
0007 Preferably the annular Zone has a radial width that 
is from a quarter to a third of the radius of the disc. Thus in 
a four inch (10 cm) abrasive disc, the Zone is from 2.5 to 
about 3.3 cm in width. In such a disc the preferred perfo 
rations would be round and have diameters less than one 
quarter inch and preferably from about 0.05 to 0.25 inch. 
The perforation are “essentially uniformly distributed 
within the Zone and by this it is meant that the Separation 
between perforations need not be exactly the same within 
the annular Zone but there should be no portions of the Zone 
that are provided with Significantly fewer perforations that 
any other portion. 
0008. The perforations are preferably stamped out of the 
disc using a patterned punch providing from 4 to 40 perfo 
rations per Square inch within the annular Zone. The same 
concept can be extended to produce discS adapted to Serve 
the needs of Seven inch abrasive discS for larger orbital 
Sanders. 

0009. The discs have first and second major surfaces. The 
first major Surface is provided with an abrasive coating 
comprising abrasive particles and a binder by which the 
particles are adhered to the Surface. The particles and 
binders can be selected from any of those known in the art 
for Such applications and the configurations on the Surface 
can be provided in any known way including patterned 
deposition, (as in structured abrasives), as well as the 
uniform deposition of the abrasive grit on a Substrate bearing 
an uncured maker coat, followed by a size coat and option 
ally a Supersize coat, which characterizes the more popular 
DIY product lines. 
0010. The second major surface is provided with a means 
for attaching the disc to the backup pad or an orbital Sander. 
This means can be for example a pressure Sensitive adhesive 
or one part of a hook and loop fastener System. Such a 
System is understood to include variations on this theme 
including those in which both Surfaces to be adhered are 
provided with spaced, flexible mushroom or arrowhead 
shapes wherein the Surfaces to be joined are releasably 
connected by pressing the shapes on one Surface into the 
gaps between the shapes on the cooperating Surface. Clearly 
the greater the Surface area of the back of the disc, the more 



US 2003/0003856A1 

Secure the attachment of the disc to the backup pad. This is 
an incentive to minimize the size of the holes as far as 
possible while achieving the main objective of the invention. 
0.011 Alternatively but less preferably, the disc can be 
Secured to the backup pad by any other conventional means 
including a lock nut cooperating with a thread on the arbor 
of an orbital grinder bearing the backup pad. 

0012. The perforations in the annular Zone of the disc 
should be effective to allow passage of Swarf during use but 
it is highly preferred that the perforated annular Zone retains 
enough Strength to resist tearing forces generated while the 
disc is in normal use. This consideration in effect limits the 
spacing of the perforations to Some extent but, where the 
disc is attached to the backup pad at all points of the reverse, 
(non-abrasive-bearing), Surface, in Such cases the integrity 
of the disc is only threatened at very high grinding pressures. 
If however the disc is intended for use with a backup pad in 
which the disc is Secured to the backup pad only by an 
arrangement Such as a flanged lock nut attached directly or 
indirectly to the arbor of an orbital Sander, the Spacing will 
often need to be towards the limits of the range Specified 
above. 

0013 In a preferred disc according to the invention the 
non-abrasive-bearing Surface of the disc is provided with 
means to attach the disc to a backup pad. This means can be 
a pressure Sensitive adhesive or one component of a “hook 
and loop' type fastener, with the complementary component 
attached to the surface of the backup pad. Where a hook and 
loop fastener device is used, the non-abrasive-bearing side 
of the disc can conveniently be provided with a fleece layer 
which acts as the "loop' component and can act to permit 
passage of Swarf to exhaust ports in the backup pad. This 
allows more of the perforations to be active in Swarf 
removal. 

Drawings 

0014 FIG. 1(a) illustrates a backup pad for a six-hole 
vacuum extractor system and FIG. 1(b) illustrates the Sur 
face of a disc according to the invention adapted for use with 
the backup pad. 

0.015 FIGS. 2(a) and (b) illustrates schematically the disc 
of the invention overlying a six hole backup pad, (a), and an 
eight hole backup pad, (b). 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0016. The invention is now described in the context of 
the Drawing appearing as FIG. 1 which illustrates the broad 
concept of the invention but is not considered as limiting the 
invention in any way. 
0.017. The drawings illustrate a front view of the working 
Surface of an abrading disc according to the invention. The 
Surface of the disc, 1, has three distinct Zones: an inner Zone, 
2, in which the only perforation is located axially and is the 
mounting aperture, 3, by which the disc is attached to a 
backup pad and the arbor of an orbital Sander. The disc is 
provided with an annular Zone, 4, provided with a multi 
plicity of perforations, 5. Radially outside the annular Zone 
is the outer Zone, 6, which is unperforated and extends to the 
circumference of the disc. 
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0018. The surface illustrated is the abrasive-bearing Sur 
face in which case the whole unperforated area is preferably 
covered with abrasive particles bonded to a backing material 
by a cured resin bond. If the view were of the non-abrasive 
bearing surface of the disc this would be covered by an 
adhesion mechanism for attaching the disc to a backup pad 
Such as an adhesion-promoting means by which it can be 
releasably attached to a backup pad. 
0019. This abrasive disc is adaptable for use with backup 
pads having exhaust ports with a plurality of design hole 
patterns, provided that the hole patterns place the holes in 
the annular perforated Zone that characterizes the present 
invention. 

Example 1 

0020. The invention is now illustrated with reference to 
the following Example in which the abrasive disc corre 
sponds to disc shown in FIG. 1(b) with the backup pad as 
illustrated in FIG. 1(a). The disc (“Disc #1'), was compared 
with an identical disc that was configured in conventional 
fashion with five holes corresponding in location to the 
vacuum exhaustion holes in a Dynabrad 10,000 rpm orbital 
sander, (“Disc #2"). The basic disc was a commercial 12.6 
cm P400 grit alumina abrasive with a stearated surface to 
minimize loading with only the hole pattern varied as 
indicated above and a PSA backing to effect adhesion to the 
backup pad. 

0021. The discs were attached in turn to the Sander and 
used to sand cast acrylic sheets. Each contact lasted ten 
Seconds and this was repeated until a total Sanding time of 
12 minutes had elapsed. The load on the sander was 8 
pounds and the stroke was 15.5 in at a rate of 30 strokes per 
minute. 

0022. The results obtained are shown in the following 
table. 

TABLE 

DISC #1 (Inv.) DISC #2 (Comp.) 

Stock Removed (gm) 9.4 9.5 
Surface Finish (R) uin. 78 76 

Anti-Loading Very Good Good 

0023 The grinding performances were about equal but 
the anti-loading performance of Disc if 1 was better than that 
of Disc i2 since there was less Swarf in the center of the disc. 
Disc if 1 was also significantly easier to install since there 
was no problem in aligning the annular Zone with the 
Vacuum exhaustion holes. 

What is claimed is: 
1. An abrasive disc for use with an orbital Sander fitted 

with a dust extraction System a circular abrasive disc having 
a major abrading Surface provided with an annular Zone, 
intermediate between the center and the circumference of 
the circular disc wherein the radial distance from the center 
of the disc to the annular Zone is from one third to one half 
of the radius of the disc and the radial distance from the 
circumference of the disc to the Zone is from one quarter to 
one third the radius of the disc, and, exclusively within the 
annular Zone, a plurality of perforations, each having a 
diameter less than one quarter the width of the annular Zone 
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and being essentially uniformly Spaced in the Zone Such that 
the distance between any pair of adjacent perforations is leSS 
than twice the greatest dimension of either perforation. 

2. An abrasive disc according to claim 1 wherein the 
annular Zone has a radial width that is from a quarter to a 
third of the radius of the disc. 

3. An abrasive disc according to claim 2 wherein the 
perforations have a greatest dimension that is less than one 
quarter of the radial width of the annular Zone. 

4. An abrasive disc according to claim 1 wherein there are 
from 4 to 40 perforations per Square inch within the annular 
ZOC. 
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5. An abrasive disc according to claim 1 wherein the disc 
has an abrasive-bearing Side and a reverse side and the 
reverse side is provided with means to attach the disc to a 
backup pad. 

6. An abrasive disc according to claim 5 in which the 
means for attaching the disc to a backup pad is Selected from 
a hook and loop attachment pair and a pressure-Sensitive 
adhesive. 

7. An abrasive disc according to claim 5 in which a porous 
layer permeable to Swarf generated during use is attached 
directly to the reverse side of the abrasive disc. 
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